Two decades ago, the Mark III collaboration [1] measured the cross section for the reaction e e ÿ ! 3770 ! D D, using a double-tag technique. They found a cross section of about 5 nb. At roughly the same time, the Mark II [2] and Lead-Glass Wall [3] 
where L 3770 is the integrated luminosity for the data taken at E c:m: 3773 MeV, N 3770 is the number of hadronic events inferred to be directly from 3770 decays, and 3770 is the hadronic event selection efficiency of 3770 decays. Our main observable is the background-subtracted number of hadrons produced in 3770 decays, N 3770 . At E c:m: 3773 MeV, the main backgrounds come from continuum production e e ÿ !and radiative returns to 2S and J= . Thus N 3770 is given by
where N on-3770 is the observed number of hadronic events in the 3770 data taken at E c:m: 3773 MeV, Nis the number of observed hadronic events from e e ÿ ! !, N 2S and N J= are the number of hadronic events from 2S and J= decays, respectively, and N l l ÿ is the number of events from e e ÿ ! l l ÿ that pass our hadronic event selection criteria. We subtract these backgrounds by employing scaled numbers of hadrons observed in two other data samples, taken at the 2S peak (E c:m: 3686 MeV) and at the continuum below this resonance (E c:m: 3671 MeV).
The three e e ÿ collision data samples taken at E c:m: 3671, 3686, and 3773 MeV were acquired with the CLEOc detector [5] operating at the Cornell Electron Storage Ring [6] , corresponding to integrated luminosities of L 20:7 0:2 pb ÿ1 , 2:9 0:1 pb ÿ1 , and 281:3 2:8 pb ÿ1 , respectively. Components of the CLEO-c detector used for this analysis are the charged particle tracking system (the drift chamber) operating in a 1.0 T magnetic field along the beam axis and achieving a momentum resolution of 0:6% at momenta of 1 GeV=c, and the CsI crystal calorimeter attaining photon energy resolution of 2.2% for E 1 GeV and 5% at 100 MeV. Together, they cover 93% of the solid angle for charged and neutral particles. The RICH detector and muon system are not used for this analysis.
To select hadronic events, we require that the observed number of charged tracks (N ch ) be at least three. The tracks are required to have well-measured momenta and to satisfy criteria based on track fit quality. They must also be consistent with originating from the interaction point in three dimensions (we vary these track quality requirements for study of systematic errors). The visible energy of charged and neutral showers (E vis ) must be at least 30% of the center-of-mass energy (E c:m: ). For 3 N ch 4, the total energy visible in the calorimeter alone (E cal ) must be at least 15% of E c:m: and, to suppress e e ÿ ! e e ÿ , the most energetic shower in the calorimeter must be less than 75% of the beam energy or E cal < 0:85 E c:m: .
Some remaining backgrounds can be virtually eliminated with further restrictions. Two-photon fusion events (e e ÿ ! e e ÿ ! e e ÿ hadrons) can be reduced to a negligible background by requiring there to be no large momentum imbalance along the beam direction (z axis). To accomplish this, we require that the ratio of the z component of the vector sum of all charged particles and photon candidates to the visible energy, jP net z j=E vis , be less than 0.3. Monte Carlo (MC) studies show that this selection causes a loss of only 4% of signal events. Backgrounds from cosmic rays and collisions of beam particles with gas molecules or the walls of the vacuum pipe are suppressed by restrictions on the event vertex, defined as the average of the intersection points of all charged track pairs in an event. True e e ÿ collision events will peak sharply near the collision point, with rms widths of 1 mm in the xy plane and 1 cm along the z axis. We require the vertex be closer than 5 mm in the xy plane and 5 cm along the z axis, which leaves just a few tenths percent backgrounds from these sources.
Our event selection is designed to have a good efficiency for 3770 ! D D events, but also for 3770 ! non-D D events, assuming they are similar to 2S decays. In particular, D D 79:5%, 2S 68:1%, and60:5%. Since we use the data samples acquired with the same detector at lower energies for the subtractions for continuum! hadrons and for radiative returns to 2S, the analysis has little sensitivity to uncertainties in
week ending 10 MARCH 2006 modeling these processes. A large source of potential systematic uncertainty is avoided with this strategy.
N J= and N l l ÿ in Eq. (2) are obtained by N J= e e ÿ !J= L 3770 e e ÿ !J= and N l l ÿ e e ÿ !l l ÿ L 3770 e e ÿ !l l ÿ respectively, where the production cross sections, e e ÿ !J= and e e ÿ !l l ÿ , are theoretically estimated. In particular, e e ÿ !J= is calculated based on the radiative tail kernel [7] convoluted with the resonance Breit-Wigner shape with continuum interference (will be discussed later in this Letter). e e ÿ !J= and e e ÿ !l l ÿ are the hadronic event selection efficiencies of events from radiative return to J= and from e e ÿ ! l l ÿ , respectively, determined by the EvtGen event generator [8] and a GEANT-based detector simulation [9] . N 2S in Eq. (2) 
where all N3671's are the number of hadronic events at E c:m: 3671 MeV. N 2S 3671, N J= 3671, and N l l ÿ 3671 are all obtained in the same way as described previously but at E c:m: 3671 MeV. The scaling factor, S 12:88 0:01 (stat.), accounts for the luminosity difference between the two data sets and for the 1=s dependence of the cross section. In addition to the above corrections, we must take into account the effect of interference between the final states of resonance decays (i.e., resonance ! !! hadrons) and nonresonant annihilation of e e ÿ (i.e., e e ÿ !! hadrons) as it distorts the shape and area of the intrinsic Breit-Wigner line shape. To estimate the size of this effect, we assume the following: (i) The amplitude for !interferes in the same way as the one for ! ÿ . (ii) We can treat ggg ! hadrons and! hadrons as distinct final states. Thus they are incoherent and do not interfere with each other. The interference effects due to decay products of J= should be negligible compared to that of 2S. They are taken into account by the subtraction of the scaled continuum data. With the first assumption, the change in cross section of e e ÿ ! !due to the interference, inter, is given by
where inter is the change in cross section due to the interference between 2S ! ! ÿ and e e ÿ ! ! ÿ [12, 13] . We take a 25% uncertainty in q is the number of hadronic events from e e ÿ ! !, corrected for this interference effect, L is the integrated luminosity, andis the event selection efficiency of e e ÿ ! !! hadrons. We obtain the final Nby correcting for the destructive and constructive interference effects at E c:m: 3671 and 3773 MeV, respectively. We also account for the interference effects between e e ÿ ! ! l l ÿ in continuum and 2S ! ! l l ÿ , but these effects are negligible compared to the one described above. The corrections for resonance-continuuminterference in our data samples amount to an 11% downward shift in the cross section at E c:m: 3773 MeV. Tables I and II 
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We use CLEO's measurement [4] Figure 1 shows the distributions of track multiplicity (top) and visible energy normalized to E c:m: (bottom) of events in our 3770 data sample that pass our hadronic event selection criteria (black-solid histograms). Also overlaid are various estimated and observed backgrounds.
The total fractional systematic uncertainty in 3770 is 6:5 ÿ4:7 %, which is the quadrature sum of the fractional uncertainties due to various sources shown in Table III . One of the major sources of systematic error is the accuracy of Monte Carlo modeling of those event characteristics that are used in event selection. We vary some of our event selection criteria, particularly the charged track multiplicity, N ch , and see the effect on our final 3770 . The uncertainty in the estimation of number of 2S in onresonance data comes mainly from a small difference in signal efficiency of selecting ÿ l l ÿ events between the two data sets (E c:m: 3686 and 3773 MeV). [10, 14] . In addition to the measurement of 3770 , we also extract ÿ ee 3770. The experimentally observed cross section at E c:m: 3773 MeV is related to the Born-level cross section by radiative corrections [7, 15] , which, by convention, do not include vacuum polarization effects, allowing them to be absorbed into the definition of ÿ ee . These radiative effects account for virtual photon effects as well as real radiation down to lower energies on the 3770 line shape, effectively reducing the observed cross 
We obtain with PDG resonance parameters ÿ ee 3770 0:204 0:003 0:041 ÿ0:027 keV, where the first error is statistical and the second error is systematic including uncertainties of the input PDG values. The result is lower than, but consistent with and comparable in precision to, the PDG value of 0:26 0:04 [16] [the systematic errors there are mostly dominated by the uncertainties in ÿ and M of 3770].
In summary, we have measured the hadronic cross section of 3770 at E c:m: 3773 MeV, taking into account the effects of interference between the final states of resonance decays and nonresonant annihilation of e e ÿ with an improved relative uncertainty. The observed cross section is significantly smaller than some of the previous measurements [2, 3] . By combining the reported cross section with that for 3770 ! D D [4] , we obtain 3770 ÿ 3770!D D . Based on the observed cross section of 3770, we also extract ÿ ee 3770. We gratefully acknowledge the effort of the CESR staff in providing us with excellent luminosity and running conditions. This work was supported by the A. P. Sloan Foundation, the National Science Foundation, and the U.S. Department of Energy. 
